Introduction
The perspective taken by Keefer et.al. (forthcoming) focuses on specific decision analysis (DA) methods with a relatively high level of maturity. These include decision trees, influence diagrams as well as multiattribute value trees and utility theory. Since the methods are well known it would be interesting for the readers to reverse the perspective. The point of view could originate from the real problems in the solution of which DA should potentially have a role. One could review the attempts made with any DA like methods. Also, why a particular case was not approached or why was it non-approachable with DA methods but with some others. Today, we may be in a situation where challenging applications, such as dynamic decision problems (see e.g. Virtanen et.al. 1999 Virtanen et.al. , 2001 , drive new theoretical work, wherefore a reversed perspective would be helpful.
From the practitioners' perspective, the selection criterion of Keefer et. al. (forthcoming) for applications seems too restrictive "we use the term DA to refer to a set of quantitative methods for analyzing decisions based on the axioms of consistent choice". However, the application of DA techniques does not guarantee that the actual decisions are taken in keeping with the recommendations that generated by methods based on the axioms of rational choice. In other words, one has to recognize that the application of a particular DA technique, on one hand, and the eventual decision, on 2 the other hand, are two separate things. Indeed, one could even speculate that the popularity of some methods (e.g., the AHP) stems from their ability to generate 'workable' recommendations, even if their axiomatic foundation does not concur with similar axioms of rational choice.
In my view, an applications' review should be both analytical and critical with respect to the techniques and procedures used in the papers covered. The reader would enjoy learning about best practice procedures. From the practical applications' point of view a review should also report what can go or has gone wrong. The discussion and papers referred to do not report if and how possible behavioral biases were avoided (for references see, e.g., Pöyhönen and Alaja 2003) . We can encourage the practitioners to find new ways to improve their procedural skills by pointing out both successful cases and those with problems.
This would also give a challenge to revisit cases in which earlier analyses have not been complete enough. I see this as an important way to develop the field.
In industrial problems, the estimated savings can perhaps be used as a measure of success of an application as is done in the review. Yet, the effectiveness of multiattribute policy support can seldom be directly measured in terms of money. In these cases, success depends, e.g., on the satisfaction of the public which typically is difficult to measure. In the case of non-repeatable public policy decisions we usually have important non-monetary and even ethical values at stake (Rauschmayer 2001 ).
However, in general, policy analyses and recommendations should be based on solid and easy to understand transparent procedures (Hämäläinen and Salo 1997 , Renn 1999 and Gregory 2000 . This could be one perspective to evaluate the applications in a review.
The following comments are mainly related to the application of multiattribute, value models. I also emphasize the strong role DA has already established in environmental applications and the opportunities offered by the internet. I have included an illustrative set of new references from a wider range of journals without repeating those already included in Keefer et.al. (forthcoming 
Strengths
Clearly the main strength is the theoretical basis of MAUT and MAVT models, which justifies the prescriptive approach provided the problem owners accept the related rationality assumptions. There are comprehensive textbooks on DA and the methods are also briefly covered in many general OR texts. Now there also is literature on the structuring phase e.g. Keeney (1992 ), French et.al. (1998 and Belton and Stewart (2002) as well as on environmental applications e.g. Jensen (1992), Cothern (1996) and Hobbs and Meier (2000) .
Weaknesses
The recent book by Hobbs and Meier (2000) The risk of biases is a problem both in value elicitation and in the model structuring.
The structure of the value tree can easily be the origin of a number of undesired phenomena (see e.g. Pöyhönen et.al. 2001 ). Our research with real stakeholders has revealed that attribute splitting can be a big problem. Members of the general public seems to have great difficulties in the consistent adjustment of their responses when the number of attributes is changed (Hämäläinen and Alaja 2003) while engineering students do, indeed, succeed in doing this (Pöyhönen and Hämäläinen 2000) . This 4 raises questions on the procedures used in the applications, in particular, when prescriptive decision aiding is the objective.
The review by Keefer et.al. (forthcoming) discusses decision conferencing too narrowly and even misleadingly. The original two day format (Phillips and Phillips 1993 ) is rarely satisfactory. Currently there are different ways to carry out such events ranging from spontaneous analysis sessions (Hämäläinen and Leikola 1996) to facilitated workshops of different length often preceeded with advance structuring sessions (see e.g. Hämäläinen et.al. 1998, Salo et.al. forthcoming) . There are also consulting companies offering support for groups moderation processes (see e.g. www.metaplan.com) as well as very simple but efficient structuring tools such as the mindmap (see e.g. www.mindmapper.de). Practitioners would clearly be interested in comparative analyses on the pros and cons of these different approaches to group facilitation.
The procedures of achieving successful real stakeholder participation seldom follow the original decision conference scheme. Environmental problems, in particular, have shown that this, in fact, still remains a challenging research topic (Renn 1999 , Gregory 2000 . One of the main issues is to find ways to guarantee that the stakeholders are interested in working together for a value based decision. Here a new approach, the decision structuring dialogue, has been successfully introduced into environmental applications (Slotte and Hämäläinen 2003) .
Opportunities
The internet provides great opportunities. The first web-based MAVT software Web-HIPRE (www.hipre.hut.fi) was released in 1998 Mustajoki 1998, Mustajoki and Hämäläinen 2000) . The fact that a public site is widely accessible gives an encouragement to try value tree analysis in new applications. This software allows you to use the MAVT and AHP approaches in parallel and one can combine them if desired. Now one can also easily test the results with different procedures. Those used to work with AHP can find a bridge to MAVT by observing the possibility of the convergence of the results (Salo and Hämäläinen 1997, Pöyhönen and Hämäläinen 2001) . Our Decisionarium site (www.decisionarium.hut.fi) also offers more advanced DA software supporting negotiations and decisions under incomplete information.
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The Smart-Swaps software (www.smart-swaps.hut.fi) supporting the Even-Swaps method is also now available (Hämäläinen et.al. 2003 ).
The possibility to access web based learning sites will be a valuable way to support practitioners in the future. The site developed in the Systems Analysis Laboratory (www.mcda.hut.fi) allows one to customize learning modules by the available interactive software, videoclips, slide presentations and text material (Hämäläinen 2002 ).
The need and demand for decision support in environmental problems is growing in a rapid pace. Even if decision analysts have for long been active in the field of energy we should not ignore the other environmental application opportunities.
Without going into the details one can identify some areas where DA and models are already widely applied. These include forestry (Rauscher et.al. 2000 (Miettinen and Hämäläinen 1997 , Geldermann et.al. 1999 , Seppälä and Hämäläinen 2001 .
It is quite likely that today there are many more DA oriented groups in environmental institutions than in corporations. There is also an increasing number of DA courses offered in environmental departments. One example, is the course at Duke University (www.duke.edu/~meb6).
I think that the large AHP literature (see references at www.expertchoice.com/hierarchon) and the related research community should not be ignored but seen as an opportunity and challenge. We should be interested in understanding the reasons for the wide use of AHP. There is a lot to be gained from this. I would assume that most of the individual practitioners who have chosen to work with the method, have not made a deliberate choice between AHP and MAVT.
The explanation is not likely to be that AHP practitioners would avoid MAVT models 6 because of the differences in the axions or because the latter can be used in a prescriptive way.
My personal feeling is that the interest in AHP is likely to be due to the attractiveness of its elicitation procedure which includes redundancy, easy to read basic literature, well marketed computer support as well as the active promotion of the method by its proponents. With a growing emphasis on these same issues it would not be difficult for MAVT to be as popular as AHP. Learning about MAVT and how to use the AHP procedure correctly in the MAVT way (Salo and Hämäläinen 1997) could easily become an encouraging experience for AHP practitioners and a stepping stone to go towards more advanced DA techniques.
Threats
One of the main threats is too narrow a definition of what DA is and the narrow basis of the key people in the field. This latter concern is also pointed out in Keefer et.al.
(forthcoming). We can attract future researchers by growth and healthy development which is based on openness. Young talented people, who are looking for challenges along new lines of thought tend to avoid closed professional groupings. Based on this realization, we should remain open and reach out for innovative and even experimental applications including the possibility of integrating DA with other models and approaches.
As noted above, the continuing AHP fobia can also be seen as a threat to the growth of the field of applications. If there is not active bridge building between the DA and the AHP communities, the latter may continue to grow on its own without ever referring to DA. AHP researchers have strong ties to practitioners, which has created a situation where many practitioners of decision modelling consider AHP as the norm choice for a multiattribute evaluation method.
The list of papers on applications based on AHP and on other multicriteria methods is vast (see www.expertchoice.com and e.g. Belton and Stewart 2002) . Some of these applications seem purely academic but clearly there are real ones as well. Is this literature really uninteresting? Or are the practical problems dealt with not real? Why is it that these researchers have chosen to work with a non-DA technique?
Presumably, a value tree model would have been appropriate in most cases where 7 another model was used. Why is it that practitioners who do not have a stake in the academic rivalry between the schools of thought select non-DA tools and approaches?
Future directions
A general future trend not envisioned in the review is the integration of MAVT/MAUT with other evaluation models into decision support systems (DSS) which include other modules such as simulation and multiobjective optimization.
Reports of them can be difficult to find as they are often published in specialized journals outside the field of OR. Many such multimodel systems have already been used in the everyday practice of environmental planning and policy analysis; see, e.g., Hobbs and Meier (2000) and Kangas and Kangas (2002) .
DA and geographical information systems (GIS) will be coupled together in many environmental and logistics applications (Keisler and Sundell 1997 , Beinat and Nijkamp 1998 , Joerin and Musy 2000 and Store and Kangas 2001 . It is interesting to note that there is a new electronic journal entitled Journal of Geographic Information and Decision Analysis (www.geodec.org).
Decision makers do not always behave according to the rationality of the economic man. Evolutionary processes have created other kind of heuristics, which seem to have been successful in many situations (Gigerenzer and Todd 1999, Gigerenzer and Selten 2001) . It would be an interesting challenge to try to see if some elements of these heuristics could be introduced into DA models to help decision makers. Is there something to be learnt from the viewpoint of prescriptive decision support?
The pioneers of DA have confirmed the need for a reversed problem driven way forward. The bestseller book Smart Choices by Hammond, Keeney and Raiffa (1999) does not explicitly talk about DA. However, it gives a clear procedure how to approach decision problems by value structuring and the Even Swaps trade-off method. So far, there are not many academic papers on applications of the method but those published (see e.g. Gregory and Wellman 2001, Kajanus et.al. 2001 ) do strongly refer to the DA literature.
DA in European journals
Even though Keefer et al. (forthcoming) note that the number of reported DA applications has diminished in European journals, this is most probably not the 8 complete picture. Many Europeans already seem to be have taken the reversed problem driven perspective. If one adopts a broader view of DA which covers a broader set of quantitative decision models for normative decision support, including models which may violate conventional axioms of consistent choice the European DA scene, indeed, seems to be well and alive. This is characterized by lively publication activity within the context of several schools of thought. We should also note that the AHP and other kinds of decision analytic evaluation models have also been widely applied in Asia, especially in China and Japan. Thus, even if compelling arguments can be presented in support of the widely heralded axioms of consistent choice, these 'other' methods may nevertheless have appealing qualities from which other DA researchers and practitioners might learn. Arguably, the increasing fragmentation of the DA field may be detrimental, particularly if the proponents of alternative methods continue to disparage each other, thus confusing prospective customers of DA.
Assuming that the DA field has truly matured over the past few decades (even in the sense that researchers in other fields have adopted DA methods), one would expect that the number of reported DA applications in non-DA journals has grown. In this regard, the narrow focus of this review on DA and OR/MS journals seems restrictive. Exciting DA applications are often published in journals where the targeted readership is more concerned with the potential impact of DA techniques than the methodological technicalities of the application of DA.
